Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(51)lnt.CI. 



(1 1)Publication number : 1 1-190344 

(43)Date of publication of application : 13.07.1999 



F16C 33/14 



(21}Application number : 09-360562 
(22)Date of filing : 26.12.1997 



(71) Applicant : NTN CORP 

(72) Inventor : SHI RAN AM I MAKOTO 

OKAMURA KAZUO 




A. - 










i 




(54) MANUFACTURE OF DYNAMIC PRESSURE TYPE SINTERED OIL RETAINING 
BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a bearing surface 
with a high degree of accuracy by a convenient facility 
without large manhours. 

SOLUTION: A ram 6 is lowered so that a core rod 3 is 
inserted in the inner peripheral surface of a sintered 
metal material 1, and further, an upper punch 4 is 
lowered together with the core rod 3 so as to be pressed ^ 
against the upper end face of the material V in order to 
vertically press the material 1' by means of upper and 

c 

lower punches 4, 5. Thus, the material 1' is constrained. • ^ 
Thereafter, a die 2 is raised while the material 1' is 
vertically constrained so that the outer peripheral surface 
of the sintered metal material V is press-fitted into the 
forming aperture of the die 2. The material V is deformed 

by pressing forces of the die 2 and the upper and lower punches 4, 5, and accordingly, the 
inner peripheral surface thereof is pressed against a forming part of the core rod 3. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Fabricate the bearing surface which has the dynamic pressure slot of the letter of an 
inclination in the inner skin of a cylinder-like sintered-metal material, and a bearing body is formed. It is 
the manufacture approach of a dynamic pressure mold oil impregnated sintered bearing of making an oil 
holding according to sinking [ of a lubricating oil or lubricating grease ] in in the pore inside the bearing 
body. The die which has the 2nd shaping section for fabricating the 1st shaping section for fabricating 
the formation field of the dynamic pressure slot of the above-mentioned bearing surface and fields other 
than the formation field of a dynamic pressure slot is inserted in the inner skin of the above-mentioned 
sintered-metal material. In the condition of having restrained fi-om shaft-orientations both sides by the 
1 st punch and the 2nd punch, the above-mentioned sintered-metal material The manufacture approach of 
the dynamic pressure mold oil impregnated sintered bearing characterized by carrying out coincidence 
shaping of the formation field of the dynamic pressure slot of the above-mentioned bearing surface, and 
the other field by pressing the peripheral face of the above-mentioned sintered-metal material fit in a die, 
applying the pressure force, and pressurizing and carrying out plastic deformation of the inner skin to 
the above-mentioned die. 

[Claim 2] The manufacture approach of a dynamic pressure mold oil impregnated sintered bearing 
according to claim 1 that the shaft-orientations migration to the sintered-metal material of a die performs 
press fit to the die of the above-mentioned sintered-metal material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the dynamic pressure 
mold oil impregnated sintered bearing which carries out surfacing support of the peripheral face of a 
shaft with the dynamic pressure oil film of the oil by which it is placed between bearing clearances 
while it infiltrates a lubricating oil or lubricating grease into the bearing body of sintering metal and 
gives a self-lubrication function to it. The dynamic pressure mold oil impregnated sintered bearing 
manufactured by the manufacture approach of this invention is especially suitable for devices by which 
high rotation precision is demanded under a high speed, such as a spindle motor the object for the 
polygon mirrors of a laser beam printer (LBP), and for magnetic disk drives (HDD etc.), the device 
which a big imbalance load acts and is driven at high speed when a disk appears like the spindle motor 
for DVD-ROM. 
[0002] 

[Description of the Prior Art] Much more improvement and low-cost-izing of rotationability are called 
for, and transposing bearing of a spindle to an oil impregnated sintered bearing from anti-friction 
bearing is considered as a means for it by the small spindle motor of the above information-machines- 
and-equipment relation. However, since an oil impregnated sintered bearing is a kind of a cylindrical 
bearing, when the eccentricity of a shaft is small, it has the fault which an unstable oscillation tends to 
generate and the so-called HOWARD around which sways at the rate of one half of rotational speed, and 
it turns tends to generate. Then, to establish dynamic pressure slots, such as a herringbone form and a 
spiral form, in the bearing surface, to make a bearing clearance generate a dynamic pressure oil film 
according to an operation of the dynamic pressure slot accompanying rotation of a shaft, and to carry out 
surfacing support (non-contact support) of the shaft is tried conventionally (dynamic pressure mold oil 
impregnated sintered bearing). 

[0003] The approach of pressurizing a ball at material inner skin and carrying out plastic working of the 
formation field of a dynamic pressure slot is learned, inserting in the inner skin of a bearing material the 
fixture of the shape of a shaft which carried out array maintenance of two or more hard balls at 
periphery regular intervals, and giving screw motion conventionally, to a ball by rotation of a fixture and 
delivery rather than a bearing material, as the shaping approach of the dynamic pressure slot in the 
bearing surface, (patent No. 2541208). By this approach, since material upheaval takes place in the field 
which adjoins a dynamic pressure slot at the time of shaping, it is necessary to carry out removal 
processing of this with an engine lathe or a reamer (JP,8-232958,A). 
[0004] 

[Problem(s) to be Solved by the Invention] By the above-mentioned conventional approach, since the 
rotation drive and delivery device of a fixture are required, a manufacturing facility becomes 
complicated. Moreover, since post processing of the field contiguous to the dynamic pressure slot in the 
bearing surface is required, a manufacture man day increases. 

[0005] This invention makes it a key objective to offer the manufacture approach that it is a simple 
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facility, and it is a small man day and fabrication of the bearing surface which has the dynamic pressure 

slot of the letter of an inclination can be performed with a sufficient precision. 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention inserts in the inner skin of a cylinder-like sintered-metal material the die which has the 2nd 
shaping section for fabricating the 1 st shaping section for fabricating the formation field of the dynamic 
pressure slot on the bearing surface, and fields other than the formation field of a dynamic pressure slot. 
In the condition of having restrained from shaft-orientations both sides by the 1 st punch and the 2nd 
punch, a sintered-metal material The configuration which carries out coincidence shaping of the 
formation field of the dynamic pressure slot on the bearing surface and the other field was adopted by 
pressing the peripheral face of a sintered-metal material fit in a die, applying the pressure force, and 
pressurizing and carrying out plastic deformation of the inner skin to a die. 

[0007] After a sintered-metal material mixes and carries out compacting of one or more kinds of metal 
powders, it is calcinated and let it be the porous body of the shape of a predetermined cylindrical shape. 
This sintered-metal material has copper, iron, or the desirable thing that used those both as the principal 
component. 

[0008] Having considered as the configuration which presses a sintered-metal material fit in a die in the 
condition of having restrained from shaft-orientations both sides by the 1 st punch and the 2nd punch is 
based on the following reason. In manufacture of a general cylindrical bearing (oil impregnated sintered 
bearing which does not have a dynamic pressure slot in the bearing surface), at this process, there is a 
process called outer-diameter sizing which pressed fit and carries out sizing of the peripheral face of a 
sintered-metal material to a die, and where a sizing pin is inserted in the inner skin of a sintered-metal 
material, a material is usually pressurized and depressed by upper punch, and it is pressing fit in a die. In 
that case, carry out extent descent, and make bottom punch contact, or make bottom punch stand by in 
the inlet-port section of the shaping hole of a die, make bottom punch stand by in the lower part section 
of the shaping hole of a die, where [ which is in a shaping hole ] a material is received, interlock a 
material with upper punch, and it is made to descend, and the approach of pressing a material fit in a 
shaping hole is taken. By the former approach, at the time of the early stages of press fit, bottom punch 
does not contact a material but a material is restrained by shaft orientations (the vertical direction) only 
by upper punch (pressurization). By the latter approach, although bottom punch contacts a material from 
the early stages of press fit, the rise-and-fall drive of bottom punch is carried out by the pneumatic 
cylinder in many cases, and since there is a phenomenon in which a cylinder rod is put back in response 
to the plastic flow dynamic pressure of a material, constraint of the material by bottom punch is not 
usually fully released. Anyway, a material is mainly restrained at one side (above) of shaft orientations 
by upper punch at the time of the press fit to a die. 

[0009] However, when fabricating the bearing surface which pressurizes the inner skin of a material at a 
die and has a dynamic pressure slot, it is necessary to enlarge the press fit cost to a die compared with 
outer-diameter sizing of the above cylindrical bearings, therefore the elongation of shaft orientations 
may arise that the shaft-orientations restraint to a material is inadequate by the plastic flow of a material, 
and the location of the bearing surface may shift. For example, as shown in drawing 7 , bottom punch 1 5 
is interlocked with upper punch 14. the retum of the bottom punch 15 (pneumatic-cylinder drive) which 
received the plastic flow dynamic pressure of a material 1 1 when the approach of pressing a material 1 1 
fit in the shaping hole of a die 12 was adopted ~ a variation rate ~ the lower limit side side of a material 
1 1 - elongation — being generated — { drawing 7 (b)} — Only in the part of elongation, the location of 
the bearing surface fabricated by die 13a of a core rod 13 will shift inside. 

[0010] So, in this invention, in order to control the elongation of the shaft orientations of the material 
accompanying the press fit to a die and to prevent a location gap of the bearing surface, the 
configuration which presses a material fit in a die in the condition of having restrained from shaft- 
orientations both sides by the 1 st punch and the 2nd punch was adopted. 

[001 1] Although the press fit actuation to the die of a material can consider a die as immobilization and 
can also be performed by interlocking a die, and the 1 st punch and the 2nd punch (the 1 st punch and the 
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2nd punch can restrain a material to shaft orientations) It is desirable to carry out by holding the 
restricted location of the material by the die, the 1st punch, and the 2nd punch, and carrying out shaft- 
orientations migration of the die to a material. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. 
[0013] Drawing 1 has illustrated one gestalt of the dynamic pressure mold oil impregnated sintered 
bearing manufactured by the manufacture approach of this operation gestalt. This oil impregnated 
sintered bearing 1 enables surfacing support (non-contact support) of the rotation of the spindle shaft 
which carries out high-speed rotation by the example magnetism between Rota and a stator to housing in 
the scarmer motor of for example, a laser beam printer etc, 

[0014] An oil impregnated sintered bearing 1 consists of bearing body la which consists of copper, iron, 
or a sintered metal that uses the both as a principal component, and an oil (a lubricating oil or base oil of 
lubricating grease) held by sinking [ of a lubricating oil or lubricating grease ] in in the pore of bearing 
body la. 

[0015] Bearing surface lb which counters the inner circumference of bearing body la through the 
peripheral face and bearing clearance of a shaft which should be supported is formed, and dynamic 
pressure slot Ic of the letter of an inclination is formed in the bearing surface lb. Two bearing surface 
lb is estranged and formed in shaft orientations with this operation gestalt. Moreover, each bearing 
surface lb isolated two or more dynamic pressure slot Ic which inclined in one side to shaft orientations 
to shaft orientations at the circumferencial direction from the 1 st field which carried out array formation, 
and the 1st field, and is equipped with Id of annular smooth fields located between the 2nd field which 
carried out array formation of two or more dynamic pressure slot Ic which inclined on another side to 
shaft orientations at the circumferencial direction, and the 1st field and the 2nd field. Back (field 
between dynamic pressure slot Ic) le of the 1st field and the 2nd field is following Id of smooth fields, 
respectively. Surface puncturing is mostly distributed over homogeneity over all the fields that include 
the formation field of dynamic pressure slot Ic in bearing surface lb. If relative rotation arises between 
bearing body la and a shaft, the oil in a bearing clearance will be drawn in the 1st field and the 2nd field 
by the reverse sense towards Id of smooth fields by dynamic pressure slot Ic by which inclination 
formation was carried out, respectively, a dynamic pressure oil film will be formed, and surfacing 
support (non-contact support) of the peripheral face of a shaft will be carried out to bearing surface lb 
with the dynamic pressure oil film. 

[0016] The above bearing body la can carry out compacting of the metal powder which uses copper, 
iron, or its both as a principal component, and can perform and manufacture sizing -> rotation sizing -> 
bearing surface fabrication as opposed to sintered-metal material 1' of the shape of a cylindrical shape 
shown in drawin g 2 which calcinated fiirther and was obtained. 

[0017] A sizing process is a process which performs sizing of the peripheral face of sintered-metal 
material 1 and irmer skin, and it presses a sizing pin fit in inner skin while it presses the peripheral face 
of sintered-metal material V fit in a cylinder-like die. Sizing cost is performed by 20 micrometers or less 
(the amount of diameters) about a peripheral face, and is performed by 1 0 micrometers or less (the 
amount of diameters) about inner skin. 

[001 8] A rotation sizing process is a process which performs sizing of inner skin, pressing a polygonal 
sizing pin fit in the inner skin of sintered-metal material 1', and rotating this. Sizing cost is performed by 
about (the amount of diameters) 5 micrometers. 

[0019] A bearing surface forming cycle is a process which carries out coincidence shaping of the 
formation field of dynamic pressure slot Ic of bearing surface lb, and the other field (Id of smooth 
fields, back le) by pressurizing the die of the configuration corresponding to bearing surface lb of 
finished-product la at the inner skin of sintered-metal material 1' which performed the above sizing 
processings. This process consists of process (a) - (e) shown in drawing 3 - drawing 5 . 
[0020] this - operation — a gestalt — the bearing surface — a forming cycle — using it — shaping — 
equipment - a sintered metal ~ a material - one — ' — a peripheral face — pressing fit - a cylinder — ** 
— a die -- two — a sintered metal — a material - one — ' — inner skin — fabricating — a core rod — three — 
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a sintered metal — a material — one — ' — both ends — a field — the upper and lower sides — a direction 
(shaft orientations) — from — pressing down — the upper — punch — four — and — the bottom ~ punch — 
five — being main — an element constituting — having . 6 is rams (hydraulic ram etc.) which 

drive a core rod 3 and upper punch 4. The core rod 3 is connected with the ram 6, and performs rise-and- 
fall actuation united with a ram 6. After it does not connect with a ram 6 but a ram 6 descends to some 
extent, upper punch 4 is pushed on a ram 6, and performs downward actuation. Bottom punch 5 is 
immobilization. The rise-and-fall drive of the die 2 is carried out by the driving means which is not 
illustrated. 

[0021] Concave convex two dice 3a corresponding to the configuration of bearing surface lb of a 
finished product estranges to shaft orientations, and is formed in the peripheral face of {the process (c) 
in drawing 3 , (e)} , and a core rod 3 so that it may expand to drawing 5 and may be shown. As shown in 
drawing 6 , the 1st shaping section three al which became convex [ of die 3a ] fabricates the field of 
dynamic pressure slot Ic in bearing surface lb, and the 2nd shaping section three a2 which became a 
concave fabricates fields other than dynamic pressure slot Ic (Id of annular smooth fields, back le). 
Although the level difference (depth) of the 1st shaping section three al and the 2nd shaping section 
three a2 in die 3a is the same about 2-4 micrometers as the depth of dynamic pressure slot Ic in bearing 
surface lb, by drawing 6 , it exaggerates considerably and it is illustrated. 

[0022] In the initial state shown in drawing 3 (a), a die 2 is in a bottom location and a core rod 3, upper 
punch 4, and a ram 6 are in an upper location. A die 2 is extrapolated by bottom punch 5 free [ sliding ], 
and bottom punch 5 stands by in the upper limit inlet-port section of the shaping hole of a die 2, and 
receives the lower limit side of sintered-metal material 1'. The core rod 3 is inserted in upper punch 4 
free [ sliding ]. 

[0023] From the above-mentioned initial state (a), a ram 6 is dropped and a core rod 3 is inserted in the 
inner skin of sintered-metal material V { drawing 3 (b)}. At this time, the bore clearance T is between 
the inner skin of sintered-metal material T, and die 3 a (they are criteria about the 1st shaping section 
three al) of a core rod 3. The magnitude of the bore clearance T is 50 micrometers (the amount of 
diameters). 

[0024] And a ram 6 is dropped further, it hits against upper punch 4, upper punch 4 is dropped to a core 
rod 3 and **, it presses against the upper limit side of sintered-metal material T, and sintered-metal 
material 1 ' is pressurized and restrained from the upper and lower sides by upper punch 4 and bottom 
punch 5 { drawing 3 (c) and drawing 5 (c)}. 

[0025] Then, a die 2 is raised holding the restricted condition of the vertical direction of sintered-metal 
material 1', and the peripheral face of sintered-metal material V is pressed fit in the shaping hole of a die 
2 { drawing 3 (d), (e), and drawing 5 (e)}. The press fit cost S at this time is 150 micrometers (the 
amount of diameters). 

[0026] As for sintered-metal material T, in response to the pressure force, a lifting and inner skin are 
pressurized by die 3 a of a core rod 3 in deformation from a die 2 and vertical pvmch 4 and 5. the amoimt 
of pressurization of inner skin — 100 micrometers (the amount of diameters) of differences of the press 
fit cost S (the amount of diameters of 150 micrometers), and the bore clearance T (the amount of 
diameters of 50 micrometers) - abbreviation - it is equal, the surface part from inner skin to a depth of 
50 micrometers (the amount of radii) is pressurized by die 3a of a core rod 3, plastic flow is started, and 
die 3 a is bit. Thereby, the configuration of die 3a is imprinted by the inner skin of sintered-metal 
material 1 and bearing surface 1 b is fabricated by the configuration shown in drawing 1 . 
[0027] after shaping of bearing surface lb is completed, a die 2 is descended where the restricted 
condition of the vertical direction of sintered-metal material T is held — making — { drawing 4 (f)} and 
the sintered-metal material 1 * — from a die 2 — extracting — a rise of { drawing 4 (g)}, after that, and 
a ram 6 — A core rod 3 and upper punch 4 are raised (a rise of upper punch 4 is made by the driving 
means or return means which is not illustrated), and a core rod 3 is extracted from the inner skin of 
sintered-metal material 1' { drawing 4 (g) and (h)}. Die 3a of a core rod 3 can be sampled from the inner 
skin of sintered-metal material T, without breaking down dynamic pressure slot Ic of bearing surface 
1 b, since springback will arise in sintered-metal material 1 ' and the inside diameter will be expanded, if 
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sintered-metal material 1' is extracted from a die 2. Thereby, bearing body la is completed. In addition, 
although it can release from mold without making die 3a interfere in the inner skin of sintered-metal 
material 1 ' when the amount of radii of the amount of springbacks of sintered-metal material 1 ' is larger 
than the depth of dynamic pressure slot 1 c Even if the amount of radii of the amount of springbacks of 
sintered-metal material V is smaller than the depth of dynamic pressure slot Ic and it is the case where 
die 3a interferes in the inner skin of sintered-metal material 1' somewhat What is necessary is to add the 
amount of diameter expansion by the ingredient elasticity of sintered-metal material 1 ' (the amount of 
radii), and just to be able to release die 3a from mold, without breaking down the configuration of 
bearing surface lb. 

[0028] Bearing body la is manufactured through the above processes, and if a lubricating oil or 
lubricating grease is infiltrated into this and an oil is made to hold, the dynamic pressure mold oil 
impregnated sintered bearing 1 shown in drawing 1 will be completed. In addition, the thing in which 
the dynamic pressure slot of the shape of for example, not only a thing but a V character configuration 
or a spiral shown in this drawing was formed is sufficient as the configuration of the bearing surface. 
Moreover, what formed the one bearing surface in the bearing body may be used. These can respond by 
changing the configuration of the die of a core rod, and the number. 
[0029] 

[Effect of the Invention] This invention has the following effectiveness. 

[0030] (1) Since a sintered-metal material is pressed fit in a die in the condition of having restrained 
from shaft-orientations both sides by the 1 st punch and the 2nd punch, the elongation of the shaft 
orientations of the material at the time of press fit is controlled, and the shaping location of the bearing 
surface is decided correctly. 

[0031] (2) By considering as the configuration which is made to move a die to shaft orientations and 
presses a sintered-metal material fit, the device in which the 1 st punch and the 2nd punch are interlocked 
synchronously becomes unnecessary. Therefore, a manufacturing installation becomes simple and there 
are also no worries about the fall of the shaping precision by gap of the timing of a synchronization etc. 
[0032] (3) Since the rotation drive of a fixture like the conventional approach is not needed, a 
manufacturing installation can be made simple. 

[0033] (4) Since coincidence shaping of all the fields of the bearing surface is carried out, compared 
with the conventional approach, post processing of the bearing surface can be made unnecessary and a 
processing man day can be reduced. Moreover, the shaping precision of the bearing surface is also high. 



[Translation done.] 
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3'mS^i:«Sli^S::f|•LTi^|6|^6llllSffll bm^$ 
ix, fcOttSffil b{cil^««BE«l c*Jj^^$itT 
I'^S. doHKUeSTW, 2ooliSffiilb*>Tftfr|6ifc: 



mi^iznLxm:t3izmLt:mwL<r>ms.mi d 

mii[^^zmm'^uzm2mmt. mimmtf^2m 
mb(^mizfmtm^ffy?-immi dbi:mz.x\>^ 
I, mimmiiJ;:i/m2mm<o^^ (mEmi cm<^m 

SiBi btcii, mmm i cm^m.m-ttj^mizh 
-> xmimji%v3.^\zw^ I ^ I. . ms** i 
^bmb<nmzimw^-ifi6Ey:.hb. mi®istm2ffl 

mz^f\.^ii^\fi[%\,zm<m^^i\.f:MKm ic^zxr, 

X. «iSl^^i*io?4*i¥jt«iS 1 A\,zmx%\%Tki.i\. 

X wmm ^i&^L. ^ <mmm\.z j; t Mo^'m® 

[0016] ±iBcOJ; 3 =5rttS*ft 1 a(i, IMXti^. 

$ h^izm. y^x^i^fitzm 2 c^-r p]^B^<7)Mie#s 

iR« 1 • \.zn L-T . mnt^^ 'jyy-^wim-^^ ^Jy^ 

[ 0 0 1 7 ] ^ -Jyy:Lmt. w^-mmM 1 ' (n'^ 

wmb n^mm^ 'jy^^^n 0 xmx\ m^^^mtt 
1' mmmiPimvicDy^ ^zEx-fhbi^iz. mm 

iz^-l 'Jy^ii-y^mx-rh. -f-ii^y^fmi. mt 

tf, 9\-mmi>Z'0\,^X 2 0 MmUkT (fig*) , rtJfffit 
OV^T lOumar (fig*) T^ti^itl). 

[0018] EiEif'f i^'yi/xma. i^nmo^^-i i^y 
y^y^:mm^mmfti' commi^zELKi . ztHM 

c 0 0 1 9 ] m^m^mxmi>i. iia^oj: 0 ^r-r^ j^v 

^o«ts (¥#«isi d, in e ) bimmthx 

UX'hh, Z.<DXmi. ll3~ll5(C.T^-tlS (a) - 

(e) *>^,^ir&. 

[0020] z<r)^mm^(^w^mm&xnxt^m-fh 
my^ 2 . mm^mm^ 1 • cr)mmi:^mi ::it 

i)^(>W^ lh±J^y'}-4m/TJ^y'f-5i±Wj:^ 
mbLXm'&^ixl. 6ti, 3rn-yH3^it^±A-y^ 
42:igifrtl)7A (.m&^M.m X'hh, 3707 H3 

Bf^Srff^. ±A-y^4i47i*6tjiM§n-Cfc'5-r, 
f^Srffd. TA'yf-5«ll^TS>^, 244, 05^$ 
[002 1 ] m5^Z^±LX7?^tii0i,Z {03{Cfcltl. 

IS ( c ) , ( e ) ) . aro •/ K 3<mmmf,z{,i, % 
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S 3 a fctittl.S 1 iSJgg? 3 a 1 m 2 JjgJggU 3 a 2 1 
COSH m^) li, WSffll btfc(tl.l!)E«l cOg^ 

[00221 03 ( a ) tcS^-rM4)t®tfcl^-C, ^-^ 

[00 2 3]±iB<7)|nm^ (a) 7A6S:m 
Siir-C, 3rD>yH3Sr^#jif^<?l' sOf^iSffiCff 
Atl. <iI3 (b) i . ;WB#, ^^ai^ffr C0F*3 
iifflt^ro-y K3<0^i^3a (mi^gP3alSr 

[00 24] -etT, 9A6S-$<i>tCTK$-lir-C. ±>n- 
yf-4(cS-C. ±>'NVf-4Sr3To>y K3i:mcm§ 

mi' $r±>'N*yf-4i;TA*yf-5tJ:o-C±T:^l^*> 
tiW&LXm.th {I13 (c) , 05 (c) > . 
[0025] f C7)f^, 1 ' cO±T:^i liOCOl*) 

(d). (e), 05(e) I, Cli7)^COEAftSli, 
^lUlf 1 SOxtm (egft) T*>&, 

[0026] 'm^Wm.n 1 ' ti^^ 2 tiTAV^ 
4. 5*»<^Ba:^]^StfC3»^2:Silx, l*|jMB*>'aT 
n 7 H 3 <r>^mM 3 a IC jDff $ iiS , (*lJf fflOjDEft 
ti, flEAf^S (E@ai 5 0*im) trtgt^iT (a 
gl5 0x/m) tc^Hl OOjum tCB&^L 

*j37D-y Y3<nmm3 a.\.ztm.^fi. mmmi:^ 

::LT)i!M3alC:ti'^f't<. diXtCiO. ^a3a 

ffymtm^mm i ■ ortiSffitiE^^n, mm 

1 b 1 iiZTT^tmrnzm^^tih , 

[0027] ttgffi 1 hff^m^if'^-T Ltz^k. 
^Wr <7)±T:^|6]<^ftm«Slr«jtt^c«®-cr^2 

s:Ti^$-eT {04 (f) } , ^±w,mm' 

2Phm <04 (g) } , ^(Dlk. 7A60±#tJ: 
0, 3TO'y F3fcJ:i>'±>'N*yf-4 2r±#$-li:-C (±v\" 

v^4 <O±#ti0^^ iiT V ^^itv ^iBi&#iax«m^«*s 

tcJ:oT=5r$ixl.) , nro-y h'3$-«fe^ia^«r 

<ommi)^(:>9i.< (04 (g) . (h) I . m^mm 



ffilbc7)i)E«lc^flsfii:=5:<. MM^H^ffl' 
<?D[*9iaffi*»4>3Tn>y H3<0fiyga3aS:*|srei.C:t 

ti^X^l. ZtlizX'O. !MS*f*:l a*J^^-ri>. jSi, 

mtii' (omm^z^i^^'^h^t^j:<msit^zt 

m^thmw^ 1 c«7)^§ J: 0 < , a*^ 
^^JSsUffi' <r>nwm,z'S^y=^mh^>'^xh->x 

«) SrftJPLt. «iSffilb<7)}g«S:fl^-rc:t^:<fi^ 
S3aSrSiS'C^^^^m^, 
[0028] JiLhcT) J: o ^Xg$:igT«lS*f* 1 a $:S! 

§-tt I. , 0 1 fc^tllljlSMIS^ttWS 1 

^h. i^. «iSBii«o}g4^«|S|0ts^ttcofclil4.-f, m 
Sr^^ * C t (c i -:>T*tie'ri) c: fc t^X% h . 

[0029] 

[00 30] (\)>m!m^^W.\>^y'^}:.^2n 

y^txmi^m'mhW^Uz^xy^ tEAti. 

mM(Dmmm.-tf^im!^z^t i . 
[0031 ] (2) y-( ^mifmz^m^^xmjmm 

m2J-<y^t^mmLxmm^-tmmm^k^j:i. 

[00 32] {3)mmimff)jiomMcommsm 

[003 3] u)m'smcr)-^mmim^m-i(^ 
X. ^^ij^izit^^ msm<DmMxi^^ztx . m 

[01 ] ^wMizi}^i3^msmm^^im^<7)-mm^ 
Trrtmmmxh^. 

[02] m^^t^com^k^^m^^Emi^^tmm 
mxhi, 

[03] n^m<Dm^xmimitmiz^tmmmxh 

I.. 

[04 ] m^mco^xmirmimzTm-mmmxh 

[05 ] m3i,zmhxm ( c ) , x§ ( e > inktm 
si&kmmmxS)i. 
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[06 ] IftgfflSr^t-l) ara -y HO^J^Sr^f 
1 KEEM^-^iAni^ 



1 a 
1 b 
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[117] 
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